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TITLE OF THE INVENTION 
Disc Changer 

BACKGROUND OF THE INVENTION 

g The present invention relates to a disc changer for use 

in a disc player adapted to reproduce an information recording 
medium such as CD (Compact Disc), particularly to a disc 
changer whose internal structure has been simplified. 

There has been known a conventional disc changer for use 

jQ in a disc player for reproducing an information recording 

medium such as CD, which disc changer has been disclosed by 
the applicant in its earlier Japanese Patent Application Laid- 
open No. 10-74353. The disclosed disc changer is so 
fabricated that a user is allowed to insert a detachable 

j5 magazine (accommodating a plurality of discs) into a disc 

player, such that one disc may be selected from the magazine 
so as to be moved to a reproducing position within the disc 
pi ayer . 

As shown in Fig. 12A, the above mentioned conventional 
20 disc changer comprises i) a detachable magazine 2 capable of 

accommodating a plurality of trays 1 each mounting a disc, ii) 
a reproducing section 4 which includes a tray drawing means 
(not shown) and a disc reproducing means (not shown) and which 
can be driven vertically by a motor 3, iii) a control section 
25 (not shown) for controlling the height of the reproducing 

section 4 and for controlling a movement of the tray drawing 
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means, iv) a plurality of stopper elements 5 for preventing 
the trays 1 from accidentally jumping out of the magazine 2. 

The stopper elements 5 are arranged in a manner such that 
only one tray 1 (which has been selected) may be drawn out of 
the magazine 2, while preventing other trays 1 from jumping 
out of the magazine 2. In particular, the stopper elements 5 
are urged by a coil spring (not shown) in the vertical 
direction so that each of them is movable along a support 
shaft 6. 

As shown in Fig. 12B, when a selected tray 1 is to be 
drawn out of the magazine I, the control section (not shown) 
will operate to cause the motor 3 to drive the reproducing 
section 4 in the vertical direction, and to cause the tray 
drawing means (not shown) to draw the selected disc out of the 
magazine 2. At this moment, the selected tray 1 is caused to 
push two nearest stopper elements 5 upward and downward 
respectively along the support shaft 6, thereby preventing the 
other trays 1 from jumping out of the magazine 2. 

However, since the magazine 2 is a detachable member and 
thus there is a clearance between the magazine 2 and the 
internal wall of the disc player, also there is a clearance 
between the plurality of trays 1 and the plurality of stopper 
elements 5. Hence, as shown in Fig. 12C, when the 
reproducing section 4 is moved in the vertical direction, one 
or more trays 1 will possibly jump out of the magazine 2. As 
a result, the stopper elements 5 will become unable to 



function as stopper means as originally expected. 

Further, since the magazine 2 is usually designed to be 
able to accommodate a lot of trays 1 with a considerably high 
density, it is often difficult to correctly control the 
stopper elements 5 to allow only the movement of a selected 
tray by the tray drawing means while at the same time 
preventing other trays 1 from jumping out in the same 
direction. 

On the other hand, although it is allowed to consider 
providing some sort of tray jump preventing means on the 
reproducing section 4, such a provision will however make the 
reproducing section 4 too complex in its structure, hence 
rendering it difficult to manufacture a disc player compact in 
size and cheap in cost. 



SUMMARY OF THE INVENTION 
It is an object of the present invention to provide an 
improved disc changer having a simplified internal structure, 
capable of smoothly drawing out only a selected tray (mounting 
20 a selected disc) from a magazine while at the same time 

effectively preventing other trays from jumping out in the 
same direction, thereby solving the above-mentioned problems 
peculiar to the above-discussed prior art. 

In one aspect of the present invention, there is provided 
25 a disc changer for use in a disc player, said disc changer 

including a disc storing means for storing a plurality of 
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discs arranged in a predetermined direction, a disc drawing 
means for drawing a selected disc from the disc storing means 
to a reproducing position within tiie disc player, a 
transporting means for transporting the disc drawing means in 
the disc arrangement direction, so that the selected disc 
drawn from the disc storing means can be reproduced in the 
reproducing position. In particular, the transporting means 
comprises moving member(s) driven by a motor so as to be 
movable in a direction perpendicular to the disc arrangement 
direction, in a manner such that with the movement of the 
moving member (s), the disc drawing means can be moved to a 
height corresponding to a position of the selected disc. 
Further, a plurality of disc draw-out preventing elements are 
arranged in the disc arrangement direction corresponding to a 
plurality of discs stored in the disc storing means, each 
disc draw-out preventing element is adapted to be in either a 
disc draw-out preventing position or a released position. 
Moreover, the moving member has releasing portion(s) capable 
of positioning one disc draw-out preventing element at a 
released position, said one disc draw-out preventing element 
being located at a height of a selected disc at which the disc 
drawing means has arrived. 

In another aspect of the present invention, there is 
provided a disc changer for use in a disc player, said disc 
changer including a disc storing means for storing a plurality 
of discs arranged in a predetermined direction, a disc drawing 



means for drawing a selected disc from the disc storing means 
to a reproducing position within the disc player, a 
transporting means for transporting the disc drawing means in 
the disc arrangement direction, so that the selected disc 

5 drawn from the disc storing means can be reproduced in the 

reproducing position. In particular, the transporting means 
comprises moving member(s) driven by a motor so as to be 
movable in a direction perpendicular to the disc arrangement 
direction, in a manner such that with the movement of the 

10 moving inember(s), the disc drawing means can be moved to a 

height corresponding to a position of the selected disc. 
Further, a plurality of disc movement preventing elements are 
arranged in the disc arrangement direction corresponding to a 
plurality of discs stored in the disc storing means, each 

15 disc movement preventing element is adapted to be in either a 

disc movement preventing position or a released position, and 
is normally urged so as to be located at a released position. 
Moreover, each of the disc movement preventing elements has a 
pressing portion adapted to be pressed by the moving member, 

20 so that each disc movement preventing element can be located 

in a disc movement preventing position by allowing its 
pressiong portion to be pressed by the moving member. In 
addition, the moving member is formed with a plurality of 
holes each of which is allowed to receive the pressing portion 

25 of a disc movement preventing element, each of the holes being 

so formed that when the disc drawing means has reached a 
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position corresponding to tie selected disc, the pressing 
portion of a disc movement preventing element at a height 
corresponding to the selected disc can enter the hole. 
Further, each of the disc movement preventing elements will be 
located at a released position once the pressing portion of 
the disc movement preventing element enter one of said holes. 

In a further aspect of the present invention, there is 
provided a disc changer for use in a disc player, said disc 
changer including a tray storing means for storing a plurality 
of trays (each mounting a disc) arranged in a predetermined 
direction, a tray drawing means for drawing a selected tray 
(mounting a selected disc) from the tray storing means to a 
reproducing position within the disc player, a transporting 
means for transporting the tray drawing means along the tray 
arrangement direction, so that the selected disc mounted on 
the tray drawn from the tray storing means can be reproduced 
in the reproducing position. In particular, the transporting 
means comprises moving member(s) driven by a motor so as to be 
movable in a direction perpendicular to the tray arrangement 
direction, in a manner such that with the movement of the 
moving member(s), the tray drawing means can be moved to a 
height corresponding to a position of the selected tray. 
Further, a plurality of tray movement preventing elements are 
arranged in the tray arrangement direction corresponding to a 
plurality of trays stored in the tray storing means, each 
tray movement preventing element is adapted to be in either a 



tray movement preventing position or a released position, and 
is normally urged so as to be located at a released position. 
Moreover, each of the tray movement preventing elements has a 
pressing portion adapted to be pressed by the moving member, 

5 so that each tray movement preventing element can be located 

in a tray movement preventing position by allowing its 
pressing portion to be pressed by the moving member. In 
addition, moving member is formed with a plurality of holes 
each of which is allowed to receive the pressing portion of a 

10 tray movement preventing element, each of the holes being so 

formed that when the tray drawing means has reached a position 
corresponding to the selected tray, the pressing portion of a 
tray movement preventing element at a height corresponding to 
the selected tray can enter the hole. Further, each of the 

15 tray movement preventing elements will be located at a 

released position once the pressing portion of the tray 
movement preventing element enter one of said holes. 

In a still further aspect of the present invention, after 
the moving member is moved to a desired position, said moving 

20 member is further moved so as to urge the tray movement 

preventing element in a predetermined direction, thereby 
pressing the tray by virtue of the tray movement preventing 
element which has obtained an urging force. 

The above objects and features of the present invention 

25 will become better understood from the following description 

with reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF DRAWINGS 

Fig. lA is a plane view indicating a magazine for use in 
a disc changer made according to the present invention, 
g Fig. IB is a side view of the magazine shown in Fig. 1. 

Fig. 2A is a front view indicating the disc changer of 
the present invention. 

Figs. 2B and 2C are explanatory views indicating hook 
members used in the disc changer of the present invention. 

Fig. 3 is a plane view indicating the disc changer of the 
present invention. 

Fig. 4A is a front view indicating part of a chassis 
structure of the disc changer of the present invention. 

Fig. 4B is an explanatory view indicating a stopper 
^5 element for use in the disc changer of the present invention. 

Fig. 5 is a rear view (indicating a surface opposite to a 
surface shown in Fig. 2A) of the disc changer of the present 
invent i on. 

Fig. 6 is a bottom view indicating a bottom structure of 
20 tJie disc change of the present invention. 

Fig. 7 is an explanatory view indicating an operational 
relationship between a tray and a stopper element. 

Fig. 8 is an explanatory view indicating an operational 
relationship between a tray and a stopper element. 
25 Fig. 9 is a sectional view taken along line A-A in Fig. 

8. 
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Fig. 10 is an explanatory view indicating an operational 
relationship between a tray and a stopper element. 

Fig. 11 is an explanatory view indicating an operational 
relationship between a tray and a stopper element. 

Figs. 12A - 12C are explanatory views indicating a disc 
changer made according to a prior art. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
One embodiment of the disc changer made according to the 
present invention will be described in detail below with 
reference to Figs. 1 - 11 in which, an arrow x is used to 
represent a direction for a tray 11 to move into or out of a 
magazine 10, an arrow y is used to represent a direction in 
which the magazine 10 is allowed to move into or from a disc 
player, an arrow z is used to represent a direction along 
which a plurality of trays 11 are arranged in the magazine 10. 

Fig. lA is a plane view indicating an internal structure 
of the magazine 10, Fig. IB is a front view of the magazine 
10. In both Fig. lA and Fig. IB, reference numeral 10a is 
used to represent an opening formed on one side of the 
magazine 10. The internal side walls of the magazine 10 are 
formed with a plurality of horizontal grooves (not shown) each 
for holding a tray with a disc mounted thereon. Each of the 
trays 11 has a circular recess portion 11a which presents 
generally the same shape as a disc and has a notch lib formed 
on one side thereof. Further, each tray 11 has an engaging 
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member 11c for use when the tray 11 is drawn out of the 
magazine 10. 

Fig. 2 is a front view of a disc changer made according 
to the present invention. As shown in Fig. I, the disc 
5 changer employs a generally case-like chassis structure 12 

formed with a magazine insertion opening 13, so that the 
magazine 10 can be inserted into or moved from the disc 
pi ayer. 

Further, on the front of the chassis structure 12 there 

jQ is provided a generally L-shaped cam plate 14 movable 

reciprocal ingly in the direction x. The cam plate 14 has 
elongated holes Ua and 14b formed in the direction x, and 
also has an inclined elongated hole 14c. The elongated hole 
14a is slidably engaged by an engaging pin 12a of the chassis 

15 structure 12. Similarly, the elongated hole 14b is slidably 

engaged by an engaging pin 12b of the chassis structure 12. 
Further, the inclined hole 14c is engaged by an engaging pin 
15a formed on one side of a reproducing section 15. The 
engaging pin 15a is also engaged in an elongated hole 12c 

20 (extending in the direction Z) formed on one side of the case- 

like chassis structure 12. 

The reproducing section 15 is provided within the chassis 
structure 12 in a manner such that it can move in the vertical 
direction by virtue of a lift mechanism which will be 

25 discussed later in the specification. The reproducing 

section 15 is so formed that it can at first draw a selected 
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disc from the magazine 10 and tlien clamp the disc on a 
turntable so as to reproduce the information recorded on the 
disc. 

On two mutually opposite side faces of the chassis 

5 structure 12, there are integrally formed two hook members 12d 

and 12e, in order that the chassis structure 12 may be 
floatingly supported by virtue of a pair of springs B. 

The operation for attaching the springs B on to the two 
hook members 12d, 12e of the chassis structure 12 may be 

10 described as follow. Namely, at first, a spring B is 

attached on to the hook member 12d (having a generally C- 
shaped configuration). Then, the other end of the same 
spring B is pulled so as to be connected to a hook F formed on 
a chassis member C (not included in the chassis structure 12 

15 ). Subsequently, the hook member 12e is connected on to 

another hook of the chassis member C through another spring B 
in the same manner, thereby completing the operation for 
attaching the two springs B. In this way, the operation for 
attaching the two springs B may be made easy without the 

20 necessity of providing a temporary spring hook which is 

otherwise needed in a prior art. 

Fig. 3 is a plane view indicating the disc changer of the 
present invention. As shown in Fig. 3, a plurality of 
pressing elements 12f - 12i (for downwardly pressing the 

25 magazine 10 inserted in the disc player) are integrally formed 

on the surface of the chassis structure 12. In particular. 
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the pressing elements 12f and 12g adjacent to the magazine 
insertion opening 13 are so formed that each of them is 
narrower in its front portion than in its rear portion. In 
this way, when the magazine 10 is inserted into or drawn from 

5 the disc player, an undesired stress will not be collected on 

these rear portions. Moreover, the front portion of each of 
the pressing elements 12f and 12g has a slip-contact member 16 
made of a synthetic resin, thereby ensuring a smooth movement 
of the magazine 10 when it is inserted into or drawn from the 

10 disc player. 

On the other hand, the pressing elements 12h and 12i 
remote from the magazine opening 13 are so formed that each of 
them has an identical width both in its front portion and in 
its rear portion. In fact, a bulging treatment has been 

15 performed on each of the pressing elements 12h and 121 from 

its front portion to its rear portion, making its front 
portion bent slightly downward so as to properly press the 
magazine 10 inserted in the disc player. 

The reproducing section 15 is provided in the vicinity of 

20 a position into which the magazine 10 is to be inserted, and 

has a clamping mechanism 17 for clamping a disc. 

The clamping mechanism 17 includes a two-stage gear 18 
for transmitting a driving force from a motor (not shown), and 
a driving gear 19 engaged with the gear 18. The driving 

25 gear 19 is formed with two cam grooves 19a and 19b. A 

switching plate 20 having a pin (not shown) engaged in and 
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movable along the cam groove 19a is allowed to move 
reciprocal ingly in the direction x. By virtue of the 
specifically formed shape of the cam groove 19a, when the 
driving gear 19 is rotated, an arm member 20a of the switch 
plate 20 can make On/Off of a limit switch 22 provided on a 
base plate 21 of the switching plate 20, while an arm member 
20b can make On/off of a limit switch 23 provided on the same 
base plate, thereby properly controlling the reproduction of a 
disc. In this way, it is possible to operate two switches 
with the use of only one operating member (switching plate 
20), thereby simplifying the switch mechanism of the disc 
changer while at the same time improving the precision of the 
timing of the above On/Off operations. 

On the other hand, a pivoting plate 24 has a pin engaged 
in and movable along the cam groove 19b of the driving gear 
19. By virtue of a specific shape of the cam groove 19b, a 
pivoting plate 24 is caused to pivot about a pivotal shaft 24d 
so as to complete a semi-circular arc movement. In this way, 
a selected disc may be clamped in a predetermined position or 
un-clamped therefrom. 

The reproducing section 15 has a tray drawing element 25 
which can rec iprocat ingly move in the direction x and can 
catch the engaging member 11c of a tray 11 so as to move the 
tray (with a selected disc mounted thereon) on to a 
reproducing position. The tray drawing element 25 is shaped 
and located in a manner such that it will not bump against the 
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trays 11 when the magazine 10 is inserted into or taken from 
the disc player through a relative movement with respect to 
the chassis structure 12. 

Further, on the inner surface of the chassis structure 12 

5 there are provided a plurality of stopper elements 26 (Figs. 3 

and 4) for preventing the trays 11 from accidentally jumping 
out of the magazine 10. On the other hand, the reproducing 
section 15 has a protruding portion 15d (Figs. 3 and 7) for 
pressing the stopper elements 26 against the inner surface of 

[Q the chassis structure 12. 

Fig. 4A is a view indicating an internal surface of the 
chassis structure 12, Fig. 4B is a side view indicating one 
of the stopper elements 26. As shown in Figs. 4A and 4B, 
each stopper element 26 has a rear portion 26A which is 

15 inserted through an elongate hole 12j formed in the direction 

z on the chassis structure 12, and has a protrudingly bent 
portion 26B protruding in the direction y. In detail, each 
protrudingly bent portion 26B is caused to protrude through an 
elongate hole 12k vertically formed in the direction z on the 

20 chassis structure 12. Further, each stopper element 26 has a 

stopper portion 26C bent in the direction y. By virtue of an 
engagement between a stopper portion 26C and an end portion 
lid of a tray 11 (Fig. 7), it is sure to limit the movement of 
a tray 11 in the direction x. Moreover, a limiting member 

25 27 is attached on the chassis structure 12 for limiting an 

undesired pivoting movement of the stopper portion 26C. 
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In the present embodiment, the stopper elements 26 are 
divided into two groups, with each group including six such 
elements and with each stopper element for use with one tray 
11. In this way, each group of stopper elements 26 is also 
allowed to be used in a disc changer having a magazine storing 
only 6 discs. 

Further, on the chassis structure 12 there are formed two 
elongate guide holes 12m and 12n all extending in the 
direction z. Two pins 15b and 15c formed on the reproducing 
section 15 are slidably engaged in the guide holes 12m and 12n 
(Fig. 5). 

Fig. 5 is a view indicating an outer surface of the 
chassis structure 12. As shown in Fig. 5, a cam plate 28 is 
attached on said out surface in a manner such that it is 
reciprocat ingly movable in the direction x. In detail, the 
cam plate 28 has three elongated guide holes 28a, 28b and 28c 
extending in the direction i, and two inclined holes 28d and 
28e. 

The guide hole 28a is engaged by an engaging pin 12o 
formed on the chassis structure 12, while the guide hole 28b 
is engaged by an engaging pin 12p and the guide hole 28c is 
engaged by an engaging hook 12r all formed on the chassis 
structure 12. Further, the inclined guide hole 28d is engaged 
by an engaging pin 15b, and the inclined guide hole 28e is 
engaged by an engaging pin 15c, all formed on the reproducing 
section 15. 
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Further, as shown in Fig. 5, a plurality of window holes 
28f are formed in an inclined formation on the cam plate 28. 
When the cam plate 28 is moved in the direction x, the 
protrndingly bent portions 26B of the stopper elements 26 are 
allowed to protrude still further one by one through the 
window holes 28f (also one by one). In this way, when the 
cam plate 28 has caused the reproducing section 15 to arrive 
at a selected disc tray 11, the height of a window hole 28f of 
the cam plate 28 will become coincident with a stopper portion 
26C of a stopper element 26 (which has become in contact with 
the selected tray 11). 

Fig. 6 Is a bottom plane view of the disc changer made 
according to the present invention. 

As shown in Fig. 6, a driving mechanism is provided on 
the bottom of the chassis structure 12 for driving the cam 
plate 14 and the cam plate 28 in the direction x. Such a 
driving mechanism comprises a motor 29, a worm 30 attached on 
the front end of the rotating shaft of the motor 29, a two- 
stage gear 31 engaged with the worm 30, two-stage gears 32 and 
33 for transmitting a driving force from the motor 29, a gear 
portion 34a formed on a lever member 34 and engaged with the 
two-stage gear 33, with the lever member 34 being pivotable 
about a support shaft 34b. Such a lever member 34 is 
connected with a spring 35 in a manner such that the lever 
member 34 itself is urged in the clockwise direction. 

An engaging pin 34c provided on one end of the lever 
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member 34 is engaged in a guide hole 14d formed on a bent 
portion 14A of tlie cam plate 14. An engaging pin 34d formed 
on the other end of the lever member 34 is engaged in a guide 
hole 28g formed on a bent portion 28A of the cam plate 28. 
In this way, by virtue of a driving force from the motor 29, 
the lever member 34 may be caused to rotate in the counter 
clockwise direction against an urging force of the spring 35, 
thereby causing the cam plate 14 to move to the left, while 
making the cam plate 28 to move to the right in Fig. 6. On 
the other hand, by virtue of an opposite driving force from 
the motor 29, the lever member 34 may be caused to rotate in 
the clockwise direction against an pushing force of the spring 
35, thereby causing the cam plate 14 to move to the right, 
while making the cam plate 28 to move to the left in Fig. 6. 

In this way, with the movements of the cam plate 14 and 
the cam plate 28 in mutually opposite directions, the 
reproducing section 15 will be moved in the direction z, a 
selected disc will be drawn from a tray 11 and is clamped in 
position so as to be reproduced. 

Further, on the bottom surface of the reproducing section 
15 there is provided a spindle motor 36 for rotating a disc 
turntable (not shown). 

An operation for moving the reproducing section 15 in the 
direction z will be described in detail with reference to 
Figs. 2 - 6. 

The pins 15a, 15b, 15c formed on the reproducing section 
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15 are engaged in the guide lioles 12c, 12m and 12n of the 
chassis structure 12, with the pin 15a also engaged in the 
inclined guide holes 14c of the cam plate 14, and with the 
pins 15b, 15c also engaged in the inclined guide holes 28d and 

5 28e of the cam plate 28, so that the reproducing section 15 is 

slidably supported on the cam plate 14 and the cam plate 28. 
The cam plates 14, 28 can receive a driving force from the 
motor 29 so as to be movable reciprocal ingly in the direction 
X. In this way, the intersections of the guide holes 12c, 

10 12m 12n with the inclined holes 14c, 28d, 28e are caused to 

shift, so as to move the reproducing section 15 in the 
direction z, causing a relative change in a positional 
relationship between the reproducing section 15 and the 
plurality of trays 11 stored in the magazine 10. 

15 In this way, when the cam plate 14 is moved to the right 

in Fig. 2, the intersection of the guide hole 12c with the 
inclined hole 14c will move down, so that the engaging pin 15a 
will also move down. Meanwhile, the cam plate 28 is moved to 
the right in Fig. 5, the intersections of the guide holes 12m, 

20 12n with the inclined hole 28d, 28e move down, so that the 

engaging pins 15b, 15c will also move down, thereby causing 
the reproducing section 15 to move down. 

On the other hand, when the cam plate 14 is moved to the 
left in Fig. 2, the intersection of the guide hole 12c with 

25 the inclined hole 14c will move up, so that the engaging pin 

15a will also move up. Meanwhile, the cam plate 28 is moved 
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to the left in Fig. 5, the intersections of the guide holes 
12m, 12n with the inclined hole 28d, 28e will move up, so that 
the engaging pins 15b, 15c will also move up, thereby causing 
the reproducing section 15 to move up. 
5 The above operation is controlled by a control means (not 

shown) . 

Further, an eject lever (not shown, but having a 
generally rectangular shape) is provided on the bottom of the 
chassis structure 12 in a position which allows the insertion 
10 of the magazine 10. Upon being pressed by the magazine 10, 

the eject lever will move together with the magazine 10 in the 
d i r ec t i on y. 

When the magazine 10 has not been inserted in the disc 
player, the eject lever is urged towards the insertion opening 

15 13 by means of an eject spring 40, one end of which is 

connected with chassis structure 12 while the other end of 
which is connected with the eject lever. On the other hand, 
when the magazine 10 is inserted into the disc player along 
the direction y against the eject spring 40, the eject spring 

20 40 will be pressed by the magazine 10 so as to move in the 

direction y. 

Further, in a magazine insertion position on the bottom 
of the chassis structure 12, there is provided a detection arm 
37 which can pivot about a shaft 37a in the counter clockwise 
25 direction along a cam portion of the eject lever, and can make 

On/Off of a magazine detection switch (not shown) attached to 
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a core portion of the disc changer. What are provided on the 
magazine insertion position on the chassis structure 12 also 
includes a lock arm 39 which can move in a semicircular trace 
about a shaft 39a along a groove (not shown) formed on back 

5 surface of the magazine inserted in the direction Y. 

Further, there is provided a spring member 38 for urging the 
detection arm 37 and the lock arm 39. 

Thus, the magazine 10 inserted on the chassis structure 
12 may be detected in the following way. 

IQ Namely, when the magazine 10 has not been inserted, the 

magazine detection switch will be in a SW-OFF position, based 
on a fact that the detection arm 37 is in a non-p i vo t ab 1 e 
position. 

When the magazine 10 begins to be gradually inserted 
15 through the insertion opening 13, the lock arm 39 will then 

begins to pivot in a counter clockwise direction along an 
insertion groove formed on the magazine 10, and is caused to 
wait at a position serving as stopper for stopping the 
detection arm 37. Meanwhile, the detection arm 37 begins to 
20 pivot about the shaft 37a in the counter clockwise direction 

toward SW-ON position along the cam portion of the eject 
lever. When an engaging surface 39b of the lock arm 39 comes 
into contact with an engaging surface 37b of the detection arm 
37, the pivoting movement of the detection arm 37 will be 
25 stopped. 

Afterwards, when the magazine 10 is inserted still 
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further into the disc player, the lock arm 39 is caused to 
pivot slightly in the clockwise direction along a groove 
formed on the magazine 10, so that the engaging portion 37b of 
the detection arm 37 as well as the engaging portion 39b of 
5 the lock arm 39 are caused to move rightwardly (in Fig. 6), 

thereby releasing the stopped state of the detection arm 37. 

Then, the detection arm 37 is caused to pivot slightly in 
the counter clockwise direction along the cam portion of the 
eject lever. Meanwhile, the lock arm 39 (which is freely 
10 pivotable about the support shaft 39a) will partially engage 

in the groove formed on the magazine 10, thereby locking the 
magazine 10 on the chassis structure 12 by virtue of an urging 
force produced by the spring member 38. 

In this way, once the magazine 10 is locked, the 
15 detection arm 37 will make ON the magazine detecting switch, 

thereby detecting that the magazine has been locked. 

Next, explanation will be given to an operation for 
drawing out a selected tray from the magazine 10 on to the 
reproducing position in the disc player, with reference to 
20 Figs. 2 to 10. 

At first, the reproducing section 15 is raised to an 
uppermost position within the disc player, while the cam plate 
14 (on the front side of the disc player) is positioned on the 
left side (Fig. 2). At this time, the engaging pin 15a is 
25 located at the left end of the uppermost portion (horizontal 

portion) of the inclined hole 14c. Meanwhile, the cam plate 
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28 (on the rear side of the disc player) is positioned on the 
left side (Fig. 5), with the pins 15b and 15c respectively 
located at the left ends of the uppermost portions (horizontal 
portions) of the inclined holes 28d, 28e. 

At this moment, since the reproducing section 15 is in 
the uppermost position within the disc player, the 
protrudingly bent portion 26B of each stopper element 26 
(attached on the chassis structure 12) is pressed by a 
pressing portion 15d of the reproducing section 15 so that the 
protrudingly bent portion 26B protrudes through the hole 12k 
(formed on the chassis structure 12) in the direction y. In 
this manner, the protrudingly bent portion 26B being pressed 
by the pressing portion 15d, is caused to protrude outwardly 
through the uppermost hole 28f (formed on the cam plate 28), 
thereby making the stopper portion 26C of the stopper element 
26 to move away from an uppermost tray, thus rendering the 
uppermost tray to be movable in the direction x. 

At this time, the magazine 10 containing a plurality of 
discs is inserted through the insertion opening 13 into the 
disc player in the direction y, the magazine 10 will then be 
fixed within the disc player by virtue of the detection arm 
37. In this way, as shown in Fig. 7, the end portions lid of 
the trays 11 are in contact with the stopper portions 26C of 
the stopper members 26, thereby preventing possible movement 
of the trays 11 in the direction x, thus preventing the trays 
11 from accidentally jumping out of the magazine 10. 
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When there is a command for reproducing a selected disc, 
the controller (not shown) enables the motor 29 to rotate so 
as to cause the cam plates 14 and 28 to move in the direction 
X. In detail, the cam plate 14 is moved to the right (in Fig. 
2), causing the intersection of the guide hole 12c with the 
inclined hole 14c to move down, thereby moving down the 
engaging pin 15a. Meanwhile, the cam plate 28 is moved to 
the right (in Fig. 5), i.e., moved to the left (in Fig. 7), so 
that the intersections of the guide holes 12m, 12n with the 
inclined holes 28d, 28e are caused to move down, thereby 
moving down the engaging pins 15b and 15c. In this way, the 
reproducing section 15 may be moved down in the direction z, 
so as to reach a height corresponding to a selected tray 
mounting a selected disc which is to be reproduced. 

At this moment, as shown in Fig. 8, the height of one of 
the window holes 28f formed on the cam plate 28 becomes 
coincident with the height of a stopper portion 26C (of a 
stopper element 26) engaged with the tray 11 mounting the 
selected disc. 

Then, the protruding portion 15d of the reproducing 
section 15 will outwardly press a stopper element 26 at a 
height corresponding to the selected tray 11, so that a bent 
protruding portion 26B of the stopper element 26 is caused to 
protrude outwardly through a window hole 28f. In this 
manner, an engagement between the stopper portion 26C (of the 
stopper element 26) and the end portion lid of the selected 
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tray is released, thereby making ttie selected tray 11 movable 
in the direction x (Fig. 9). 

Then, as shown in Fig. 10, the selected tray 11 made 
movable in the direction x is drawn by a tray drawing element 
25 provided on the reproducing section 15, so as to move the 
selected tray 11 to a disc reproducing position and clamp the 
selected disc on a turntable (not shown). 

Subsequently, referring to Fig. 11, the cam plate 28 is 
slightly moved leftwardly (in Fig. 11), so as to make the 
window hole 28f to deviate away from the bent protruding 
portion 26B of the stopper element 26. Afterwards, the bent 
protruding portion 26B is again pressed by the cam plate 28, 
so that the stopper portion 26C may press an end portion lie 
of the tray 11 in order to prevent a possible vibration of the 
tray 11, thereby starting reproducing the selected disc. 

At this moment, other trays 11 not in the reproducing 
position are in a state shown in Fig. 7. Namely, each of 
these trays 11 is pressed at one end thereof by a stopper 
element 26 which is in turn pressed by the cam plate 28, In 
this way, it is exactly sure to prevent any of these trays 11 
from jumping accidentally out of the magazine 10. 

Although it has been described in the above embodiment 
that a tray 11 stored in the magazine 10 is at first selected 
and then a disc mounted by the tray 11 is reproduced, the 
principle of the present invention can also be applied to 
other type of a disc player, in which the discs directly 
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stored in slots of a disc housing may be directly held so as 
to be drawn out. 

Moreover, the means for preventing jumping of the trays 
11, may be provided with an additional shutter means. For 
example, a shutter means (movable in tray arrangement 
direction) may be provided between the magazine 10 and the 
reproducing section 15. By urging the shutter means in its 
movable direction, the drawing element 25 of the reproducing 
section 15 can press the shutter means, thereby forming a 
constitution in which the shutter means can cooperate with the 
drawing element 25. 

In the disc changer made according to the present 
invention, a plurality of disc draw-out preventing elements 
are arranged in the disc arrangement direction corresponding 
to a plurality of discs stored in the disc storing means, 
each disc draw-out preventing element is adapted to be in 
either a disc draw-out preventing position or a released 
position. Further, one of moving members has a plurality of 
releasing portions each of which is capable of positioning one 
disc draw-out preventing element at a released position, said 
one disc draw-out preventing element being located at a height 
of a disc at which the disc drawing means has arrived. With 
the use of the disc changer of the present invention, it has 
become possible to perform an improved control on the disc 
changer with a simplified internal structure, so that only a 
tray mounting a selected disc is allowed to he drawn out. 
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while other trays may be prevented from jumping out in the 
same direction. 

Further, the disc changer made according to the present 
invention is so formed that after the moving members are moved 
to desired positions, one of the moving members is further 
moved so as to urge a movement preventing member in a 
predetermined direction, thereby pressing a selected tray by 
virtue of the movement preventing member having obtained an 
urging force. In this way, it is possible to prevent the 
tray from being vibrated or any other undesired movements, 
thereby ensuring a more stabilized operation of the disc 
pi ayer. 

While the presently preferred embodiments of the this 
invention have been shown and described above, it is to be 
understood that these disclosures are for the purpose of 
illustration and that various changes and modifications may be 
made without departing from the scope of the invention as set 
forth in the appended claims. 
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WHAT IS CLAIMED IS: 



1- A disc changer for use in a disc player, said disc 
changer including a disc storing means for storing a plurality 
of discs arranged in a predetermined direction, a disc drawing 
means for drawing a selected disc from the disc storing means 
to a reproducing position within the disc player, a 
transporting means for transporting the disc drawing means in 
the disc arrangement direction, so that the selected disc 
drawn from the disc storing means can be reproduced in the 
reproduc ing position, 

wherein the transporting means comprises moving member(s) 
driven by a motor so as to be movable in a direction 
perpendicular to the disc arrangement direction, in a manner 
such that with the movement of the moving memberCs), the disc 
drawing means can be moved to a height corresponding to a 
position of the selected disc; 

wherein a plurality of disc draw-out preventing elements 
are arranged in the disc arrangement direction corresponding 
to a plurality of discs stored in the disc storing means, 
each disc draw-out preventing element is adapted to be in 
either a disc draw-out preventing position or a released 
post tion; 

wherein the moving member has releasing portion(s) 
capable of positioning one disc draw-out preventing element 
at a released position, said disc draw-out preventing element 
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being located at a height of a selected disc at which the disc 
drawing means has arrived. 

2. A disc changer for use in a disc player, said disc 
changer including a disc storing means for storing a plurality 
of discs arranged in a predetermined direction, a disc drawing 
means for drawing a selected disc from the disc storing means 
to a reproducing position within the disc player, a 
transporting means for transporting the disc drawing means in 
the disc arrangement direction, so that the selected disc 
drawn from the disc storing means can he reproduced in the 
reproduc ing pos i t i on, 

wherein the transporting means comprises moving member(s) 
driven by a motor so as to be movable in a direction 
perpendicular to the disc arrangement direction, in a manner 
such that with the movement of the moving member(s), the disc 
drawing means can be moved to a height corresponding to a 
position of the selected disc; 

wherein a plurality of disc movement preventing elements 
are arranged in the disc arrangement direction corresponding 
to a plurality of discs stored in the disc storing means, 
each disc movement preventing element is adapted to be in 
either a disc movement preventing position or a released 
position, and is normally urged so as to be located at a 
re 1 eased pos i t i on; 

wherein each of the disc movement preventing elements has 
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a pressing portion adapted to be pressed by the moving member, 
so that each disc movement preventing element can be located 
in a disc movement preventing position by allowing its 
pressing portion to be pressed by the moving member; 

wherein the moving member is formed with a plurality of 
holes each of which is allowed to receive the pressing portion 
of a disc movement preventing element, each of the holes being 
so formed that when the disc drawing means has reached a 
position corresponding to the selected disc, the pressing 
portion of a disc movement preventing element at a height 
corresponding to the selected disc can enter the hole; 

wherein each of the disc movement preventing elements 
will be located at a released position once the pressing 
portion of the disc movement preventing element enter one of 
said holes. 

3. A disc changer for use in a disc player, said disc 
changer including a tray storing means for storing a plurality 
of trays (each mounting a disc) arranged in a predetermined 
direction, a tray drawing means for drawing a selected tray 
(mounting a selected disc) from the tray storing means to a 
reproducing position within the disc player, a transporting 
means for transporting the tray drawing means along the tray 
arrangement direction, so that the selected disc mounted on 
the tray drawn from the tray storing means can be reproduced 
in the reproducing position. 
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wherein the transporting means comprises moving member(s) 
driven by a motor so as to be movable in a direction 
perpendicular to the tray arrangement direction, in a manner 
such that with the movement of the moving member(s), the tray 
drawing means can be moved to a height corresponding to a 
position of the selected tray; 

wherein a plurality of tray movement preventing elements 
are arranged in the tray arrangement direction corresponding 
to a plurality of trays stored in the tray storing means, 
each tray movement preventing element is adapted to be in 
either a tray movement preventing position or a released 
position, and is normally urged so as to be located at a 
released pos i t i on ; 

wherein each of the tray movement preventing elements has 
a pressing portion adapted to be pressed by the moving member, 
so that each tray movement preventing element can be located 
in a tray movement preventing position by allowing its 
pressing portion to be pressed by the moving member; 

wherein the moving member is formed with a plurality of 
holes each of which is allowed to receive the pressing portion 
of a tray movement preventing element, each of the holes being 
so formed that when the tray drawing means has reached a 
position corresponding to the selected tray, the pressing 
portion of a tray movement preventing element at a height 
corresponding to the selected tray can enter the hole; 

wherein each of the tray movement preventing elements 
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will be located at a released position once the pressing 
portion of the tray movement preventing element enter one of 
said holes. 

4. A disc changer according to claim 3, wherein after the 
moving member is moved to a desired position, said moving 
member is further moved so as to urge the tray movement 
preventing element in a predetermined direction, thereby 
pressing the tray by virtue of the tray movement preventing 
element which has obtained an urging force. 
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Disc Changer 



Abstract of the Disclosure 

It is an object of the present invention to provide an 
improved disc changer having a simplified internal structure, 
capable of smoothly drawing out only a selected disc from a 
magazine while at the same time effectively preventing other 
discs from jumping out in the same direction. The disc 
changer includes a magazine for storing a plurality of discs, 
a disc drawing device for drawing a selected disc from the 
magazine, a transporting device for transporting the disc 
drawing device in the disc arrangement direction. The 
transporting device comprises moving members driven by a motor 
so as to be movable in a direction perpendicular to the disc 
arrangement direction. A plurality of disc draw-out 
preventing elements are arranged in the disc arrangement 
direction, each disc draw-out preventing element is adapted 
to be in either a disc draw-out preventing position or a 
released position. Further, one of the above moving members 
has a plurality of releasing portions each of which is capable 
of positioning one disc draw-out preventing element at a 
released position, said one disc draw-out preventing element 
being located at a height of a selected disc. 
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